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1. Introduction 
 
There is a long history of adding stabilizers to soils to 
improve their use for construction purposes. In 1904, the 
first tests involving soil stabilization were conducted in the 
USA. Soil stabilization methods caused an increase in road 
construction which was extensively put to use during the 
Second World War for roads and runway construction (Bell, 
1996). In Malaysia, with the increasing number of national 
road networks, areas underlain with very soft soils are used 
for building constructions. The soft soil has become a threat 
to the construction industry, especially in road construction. 
As we know, a soft soil is highly compressible and has low 
shear strength and permeability. Usual construction issues 
in this area include unsatisfactory bearing capacity, extra 
post construction settlement and instability during soil  
removal and embankment forming. In order to construct  
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geotechnical buildings like embankments, structure and 
roadwork, engineers have to study the soil’s properties, 
cost-effective and environmental aspects (Abdullah and 
Chandra 1987, Ting et al. 1988, Shamshuddin and Anda 
2008). 
In geotechnical engineering projects, satisfactory soil 
engineering characteristics play a major part. If a soil does 
not have sufficient properties, engineers have to find ways 
to fix the mechanical and chemical problems of local soil. 
In order to counter issues in geotechnical construction, 
engineers have to study the engineering properties of the 
soft clay. A variety of methods like displacement, 
replacement, reinforcement, and stabilization are the 
approaches practiced for enhancing the properties of the 
weak soils (Amiralian et al. 2012). In Malaysia, the typical 
practice ground treatment methods are surface 
reinforcement, sand or stone column, preloading, 
prefabricated vertical drains, use of piles and chemical 
stabilization. 
Fattah et al. (2015a) reported soil stabilization by which 
a soil material becomes more stable. This method is 
applying admixture on the soil. Chemical stabilization 
methods are adopted in order to provide the soil strength 
improvement, total and differential settlements and 
permeability reduction. Soil stabilization is an economical 
and environmental method implemented to accustom the 
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Abstract.  Soil stabilization can make the soils becoming more stable by using an admixture to the soil. Lime stabilization 
enhances the engineering properties of soil, which includes reducing soil plasticity, increasing optimum moisture content, 
decreasing maximum dry density and improving soil compaction. Silica fume is utilized as a pozzolanic material in the 
application of soil stabilization. Silica fume was once considered non-environmental friendly. In this paper, the materials 
required are kaolin grade S300, lime and silica fume. The focus of the study is on the determination of the physical properties of 
the soils tested and the consolidation of kaolin mixed with 6% silica fume and different percentages (3%, 5%, 7% and 9%) of 
lime. Consolidation test is carried out on the kaolin and the mixtures of soil-lime-silica fume to investigate the effect of lime 
stabilization with silica fume additives on the consolidation of the mixtures. Based on the results obtained, all soil samples are 
indicated as soils with medium plasticity. For mixtures with 0% to 9% of lime with 6% SF, the decrease in the maximum dry 
density is about 15.9% and the increase in the optimum moisture content is about 23.5%. Decreases in the coefficient of 
permeability of the mixtures occur if compared to the coefficient of permeability of kaolin soft clay itself reduce the 
compression index (Cc) more than L- SF soil mix due to pozzolanic reaction between lime and silica fume and the optimum 
percent of lime-silica fume was found to be (5%+6%) mix. The average coefficient of volume compressibility decreases with 
increasing the stabilizer content due to pozzolanic reaction happening within the soil which results in changes in the soil matrix. 
Lime content +6% silica fume mix can reduce the coefficient of consolidation from at 3%L+6%SF, thereafter there is an 
increase from 9%L+6%SF mix. The optimal percentage of lime silica fume combination is attained at 5.0% lime and 6.0% silica 
fume in order to improve the shear strength of kaolin soft clay. Microstructural development took place in the stabilized soil due 
to increase in lime content of tertiary clay stabilized with 7% lime and 4% silica fume together. 
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